Objective: In this study, it was aimed to determine the relationships between physical self-perception, body posture disorders, age, gender and BMI categories and nursing students' physical self-perception and body posture disorders. Methods: This cross sectional study was conducted. The study population was comprised of 1202 students studying at the Nursing Faculty, the sample consisted of 341 students. The data were collected by using "Structured Question Form", "Symmetrigraf", "Posture Aware by Center Road Software LLC" and "Physical Self-Description Questionnaire (PSDQ)". Results: Students' average age was 20.33±1.60. Body posture analysis through symmetrigraf showed that the students suffered from kyphosis, lordosis, scoliosis, flattening and curvature. Analysis of shoulder, spine, hip, wrist, neck, upper back, torso, abdomen, and back showed first-degree deformation. According to Body Posture Aware App, there was first-degree deformation on the head, the shoulder and the hip. When the scale scores of PSDQ of the students are examined; it was seen that the average score of PSDQ of female students was 265.96 ± 40.28 and that of male students was 294.64 ± 42.97.
In this context, especially proper body posture turns out to be a factor that directly affects physical self-concept for both male and female students (8) . American Orthopaedic Association describes posture "the state of balance in which muscles and bones can protect other body structures from injuries in upright position, sitting and lying positions (9, 10) . In other words, posture is described as the composite of the positions of all the joints of the body at any given movement (11, 12) . Posture is the mechanical alignment between the parts of the body. It is divided into two categories: static posture (in resting or stationary positions) and dynamic posture (in movement). Human body achieves a proper posture through the workings of muscles in coordination to ensure stability or adjust to a movement. Good posture refers to the positioning of the body in a way that balance point of each body segment is vertically situated from top to the bottom. There is an anterior convex in the neck in ideal cervical standing. Gravity falls through the earlobe in sidelong standing (10, (13) (14) (15) .
Physical self-concept and ideal body posture might lead university students to suffer from social physical anxiety. Study findings show that girls feel social physical anxiety more than boys and they report that such anxiety is influential in their
INTRODUCTION
"Physical self-concept" or "physical self-perception" is of great importance in terms of getting in contact with the physical world, ability to specialize and healthy development (1, 2, 3) . This type of drive leads people to perceive their body negatively or positively (1, 4) . Especially the university life which coincides with the period between adolescence and adulthood turn out to be a quite demanding, turbulent and painful process for the students. The fact that students discover their identities and individualize in a healthy way comes into prominence in this period (5, 6) .
Physical self or physical perception is a fundamental component of self-confidence and self-concept. It is usual for a person who considers oneself physically sufficient or who is perceived likewise by others to like his/her own body and think that he/she will be physically sufficient on his/her own. In addition, it is also ordinary for basic structures such as self-esteem to be at high level as a result of the high level of perceived physical self-sufficiency (7, 8) .
Ideal body-build requires both being thin and physically proper. In other words, the body needs to be proportional and healthy. (2) . At the same time, it is emphasized that boys have higher levels of self-esteem than girls. The number of studies on such an important and current issue is insufficient (5, 8, 16) .
Aim
In this study, it was aimed to determine the relationships between physical self-perception, body posture disorders, age, gender and BMI categories and nursing students' physical self-perception and body posture disorders.
METHODS

Study Design
The students in the sample group were determined through stratified random sampling (the stratum criteria are the classes the students are studying at). The samples from the targeted sub-strata were chosen by using random number tables.
Participants
The study population was comprised of 1202 students studying at the Istanbul University Florence Nightingale Nursing Faculty in the academic year 2015 -2016; on the other hand, the sample consisted of 322 students, which was calculated through the formulation of sample size calculation for an existing population (95% confidence interval, 5% margin of error, 50% frequency). To prevent any data loss, the number of the students that would be included in the sample was determined to be 341 by calculating 10% and including it to the sample. A total of 341 students, 232 female and 109 male, participated in the study. In the study using stratified sampling method, all the students whose aimed and important explanations were studied were included. 105 students are first class, 111 students are second class, 92 students are third class and 33 students are fourth class participated in the study. The criteria for participation in the study was students' voluntariness/ willingness and allowing their photos to be taken; while the criteria for exclusion from the study was having undergone a surgical operation on spine, not being voluntary or willing, and not consenting one's photos to be taken.
Data Collection
The data were collected by using "Structured Question Form", "Symmetrigraf", "Posture Aware by Center Road Software LLC" and "Physical Self-Description Questionnaire (PSDQ)". Symmetrigraf: Postural analysis was conducted through Symmetrigraf, a clear chart divided into squares. Symmetrigraf is a practical tool consisting of 10 cm side-squares, 9 in horizontal and 27 in vertical positions, and it enables us to spot the asymmetry in spinal cord in lateral and front plan ( Figure 1 ). The assessment was done by stabilizing the feet at a certain spot. The person to be assessed stood behind the tool. In the posterior analysis, the mid-point between the ankles was immobilized; and in the lateral analysis, the slight tip of lateral malleolar was stabilized. The posture assessment was conducted through three scales: "normal", "1 st degree deformity" and "2 nd degree deformity". According to the points of references, deviations up to 3 cm was considered as 1 st degree deformity; and deviations more than 3 cm were referred as 2 nd degree deformity. In lateral appearance, the points of reference are slightly tip of lateral malleolar, shoulder midpoint, slightly back of hip joint, and ear tragus (11, 17) . In postural analysis, Symmetrigraf and Bragg posture chart were used together; the person was placed on a step put behind the symmetrigraf; and the person's posture was then compared to the shapes in Bragg posture chart, and assessed as "good, moderate, and poor" (10, 11) . (11) Posture Aware by Center Road Software LLC (App Store, United States): This application, which was developed to determine the body posture and can be downloaded to smart phones/ tablets or computers, enables people to upload their body posture photos to the app to be assessed. The app gives scores visually to the ideal postural analysis of the spots marked as red on the photos taken (18) . In the study, the analysis of the visual was conducted by the researchers (Figure 2 ). The scale gives scores ranging from 6 to 24, for each dimension, in 5 different dimensions of physical perception. The high score on the scale shows a high level of physical perception in the high individual whereas the low score shows low physical perception. Internal consistency coefficient of PSDQ subscales which were adapted to Turkish ranges from Cronbach Alpha 0.87 to 0.98 (3, 5) . In this study, Cronbach Alpha coefficient for PSDQ was found to be 0.893.
Procedures
Students' written and oral informed consents were taken within the scope of the study. After measuring students' height and weight, "Structured Question Form" was filled in. Then, students' body posture analysis was completed by using "Symmetrigraf". Following this, students' photos were taken with the use of tablet laptops to use them in "Body Posture Aware App". After body posture analysis was completed through both methods under the guidance of an orthopedist, students were asked to fill in PSDQ, which was the final step in data collection.
Ethical Considerations
Ethical approval for this study was obtained from the Istanbul University Ethics Committee (16.03.2016/401). The researchers explained the purpose of the research, roles of participants, benefits and potential risks of the study, their right to withdraw at any time. Students' written consents/approvals were received with Used Confidentiality Agreement Form.
Statistical Analysis
For data analysis, IBM SPSS Statistics 22 (IBM SPSS, Turkey) was utilized for statistical analysis. Data were analyzed via Shapiro Wilks test and it was observed to be normally distributed. In addition to descriptive statistical methods (mean, standard deviation, frequency), Student t Test was used to examine quantitative data for inter-group analysis.
To analyze the data for groups of more than two, one way ANOVA test was used whereas Tukey HSH Post Hoc test was preferred to detect which group caused the difference. Chisquare test, Yates Continuity Correction and Fisher Absolute Chi-square test were used for analysis of qualitative data.
Significance level was determined to be at p<0.05.
RESULTS
Students' Individual Characteristics
68% of the participant students were female and average age was 20.34±1.69 years. 98.8% of them were single and 32.6% were second graders. As for family, 79.2% lived in nuclear family and 33.1% had at least 4 siblings. In addition, 49.9% lived with their family. 87.7% had health insurance while 89.7% did not hold any job. 9.1% of them suffered from a chronic disease while 9.4% were on regular medication. When it comes to habits, 9.1% smoked and abused alcohol and 27% did not do regular exercise. BMI was found to be 22.47±3.66 kg/m2 for the female students and 23.57±3.50 for the male (Table 1) . (Table 3) .
Male students had statistically higher scores at significant level than girls from PSDQ (p<0.01), and subscales of Health (p<0.01), Coordination (p<0.01), Physical Activity (p<0.01), Sports Competence (p<0.01), Global Physical Self-concept (p<0.01), Strength (p<0.01), Flexibility (p<0.01), Endurance (p<0.01) ( Table 2) .
Regarding BMI measures, overweight and obese students had statistically significant higher scores than underweight and normal weight students from Strength subscale (p<0.01) just like normal students' grades were higher than underweight students from Strength subscale p<0.01). Also, underweight students had statistically significant higher scores from Flexibility subscale than overweight and obese students (p<0.05) ( Table 2) . Table 3 shows that Symmetrigraf did not indicate any statistically significant difference among the ratios of physical deformity in terms of age groups (p>0.05). The rate of kyphosis (p<0.01) and flattening (p<0.05) among male students is statistically significantly higher than the female ones. The frequency rate of second-degree deformity on shoulder (p<0.01), spine (p<0.05), and the neck (p<0.05) was statistically significantly higher among the male than the female. On the other hand, the rate of first-degree deformity for the female is statistically higher at a significant level than the male students (p<0.01). Posture Aware App has shown that the rate of second-degree deformity on shoulder among the male is statistically significantly higher than that of the female students (p<0.05).
Comparison of Students' Individual Characteristics with Symmetrigraf and Body Posture Aware App Results
Based on BMI categories, 25% of the underweight students, 7.5% of the ones with normal weight and 13% of the overweight and obese students were diagnosed to suffer from kyphosis. The frequency of flattening cases showed statistically significant differences (p<0.05) with 33.3% for underweight students, 16.3% for normal weight students and 27.3% for the overweight and obese. Likewise, statistically significant differences were observed in cases of physical deformities on shoulder based on BMI (p<0.01). 8.3% of the underweight students and 0.4% of the normal weight ones suffered from physical should deformity in the second degree. Second-degree In the same manner, there were statistically significant differences in physical neck deformity cases (p<0.05) in the second degree at the rates of 4.2% among underweight ones and 0.4% among the normal weight students (Table 3) .
Based on Body Posture Aware App results, statistically significant differences were observed among BMI categories in the rates regarding physical deformity (p<0.05). That is, 4.2% of the underweight participants and 0.4% of the students with normal weight suffered from neck deformity in the second degree (Table 3 ).
DISCUSSION
Symmetrigraf assessments showed that kyphosis in 10% of the students, lordosis in 2,9%, scoliosis in 1,5%, flattening in 19,9% and curvature in 1,2% were identified while there was first-degree deformity in shoulder, spine, hip, wrist, upper back, torso, abdomen and back parts. Similarly, body posture analysis of Body Posture Aware App revealed first-degree deformities in the head, shoulder and hip. The fact that body posture analysis through Symmetrigraf and Posture Aware App showed similar physical deformities indicates that both methods are reliable. In today's world, university students, called Generation Y, often use technological tools related to the Internet in their daily lives, which might reach addiction levels. Today, problems in body posture have occurred in addition to the obesity problem that has increased in ratio due to reduction in physical activities and increasing use of technological tools, which is one of the findings of this study that was expected in relation to students' technology use (21-24).
20-21 year-old students' total scores of PSDQ and average scores of the subscales Body Fat, Flexibility, and Global Esteem were found to be higher than those of the group aged 19 year old and below. This finding can be attributed to the fact that students who are training to be nurses are professionally more conscious and have increased their accumulation of knowledge thanks to the courses they take in the university and accordingly have made changes in their lives.
Male students' total scores of PSDQ and average scores of the subscales Health, Coordination, Physical Activity, Sports Competence, General Physical Self-Concept, Strength, Flexibility and Endurance were found to be higher than the scores female students obtained. This finding demonstrates that female students consider themselves less able compared to male students when it comes to physical selfperception levels in terms of health, coordination, physical activity, sports competence, general physical self-soncept, strength, flexibility and endurance. The finding along these lines is attributable to the fact that male students perceive themselves to be better in the fields mentioned above and that they consider themselves privileged in such areas because of gender. Previous studies show that the male participants obtain higher scores than the female (5,25-28).
According to BMI measures, students who are overweight and obese scored higher on average in Strength subscale than underweight and normal weight students. Also, normal weight students scored significantly higher in Strength subscale compared to underweight students. However, underweight students' average scores of Flexibility subscale were significantly higher than overweight and obese students. Currently, standards for being physical attractive are increasing more and more. The female pay attention to thinness and flexibility whereas the male care about muscular and strong body build and cultures impose standards for physical attractiveness, body weight and body build (2, 29, 30) . This finding of the study can be assumed as the reflection of existing perceptions of the society on students.
Based on Symmetrigraf assessment, the rate of kyphosis and flattening as well as second-degree deformities in the shoulder, spine and neck is higher among the male than the female. On the other hand, the rate of first-degree neck deformity among the female is higher than the male counterparts. Body Posture Aware App shows that seconddegree shoulder deformity was identified in male students more often than female students. There might be various causes of posture-related problems. Among the primary ones come the following: having experienced an accident or trauma, weakness in lower back, abdomen and upper back muscles, sitting position, posture and movements incompatible with body mechanics, carrying heavy stuff, non-ergonomic desks, carelessness about body posture starting from adolescence, girls' desire to hide physical changes in their body or sitting slanted due to having big breasts, computer use for long periods and placing computer not on the head level (13, 31, 32) . The finding of the study can be explained with the fact that female or male students do not pay attention to the practices mentioned above.
Symmetrigraf measurements show that underweight, normal weight, overweight and obese students suffer from flattening whereas underweight students and the ones with normal weight suffer from second degree shoulder and neck deformities. According to Posture Aware App, underweight and normal weight students suffer a seconddegree abnormality in shoulder. According to Body Mass Index, similar problems were diagnosed through both methods. The BMI is the value of the body mass divided by the square of the body height, and is universally expressed in units of kg/m2. It is used to predict body weight based on height. Assessment was conducted in line with BMI intersecting values suggested by World Health Organization (33) . If BMI is 25 and over, the risk of hypertension (HT), type 2 Diabetes Mellitus (DM) and cardiovascular disease increases depending on obesity level. Therefore, assessment of university students' BMI is quite crucial in terms diagnosing future problems related to Internet and technological tool use. Similarly, the study conducted by Briggs et al. (34) reveals that the body parts where the most severe pain is felt are the neck and shoulder areas among children and adolescents who use computers.
